An uniquely purified HCV NS3 protease and NS4A(21-34) peptide form a highly active serine protease complex in peptide hydrolysis.
The N-terminal domain of the hepatitis C virus (HCV) polyprotein containing the NS3 protease (residues 1027 to 1206) was expressed in Escherichia coli as a soluble protein under the control of the T7 promoter. The enzyme has been purified to homogeneity with cation exchange (SP-Sepharose HR) and heparin affinity chromatography in the absence of any detergent. The purified enzyme preparation was soluble and remained stable in solution for several weeks at 4 degrees C. The proteolytic activity of the purified enzyme was examined, also in the absence of detergents, using a peptide mimicking the NS4A/4B cleavage site of the HCV polyprotein. Hydrolysis of this substrate at the expected Cys-Ala scissile bond was catalyzed by the recombinant protease with a pseudo second-order rate constant (k(cat)/K(M)) of 205 and 196,000 M(-1) s(-1), respectively, in the absence and presence of a central hydrophobic region (sequence represented by residues 21 to 34) of the NS4A protein. The rate constant in the presence of NS4A peptide cofactor was two orders of magnitude greater than reported previously for the NS3 protease domain. A significantly higher activity of the NS3 protease-NS4A cofactor complex was also observed with a substrate mimicking the NS4B/5A site (k(cat)/K(M) of 5180 +/- 670 M(-1) s(-1)). Finally, the optimal formation of a complex between the NS3 protease domain and the cofactor NS4A was critical for the high proteolytic activity observed.